Objective: We aimed to determine distribution and diversities of psychiatric comorbidities in children and adolescents with attention deficit/hyperactivity disorder (ADHD) in terms of age groups, sex, and ADHD subtype.
Introduction
Attention deficit/hyperactivity disorder (ADHD) is one of the most frequent psychiatric disorders of childhood. ADHD, which is a multifactorial and clinically heterogeneous disease, leads to socioeconomic burden and undesirable academic and occupational results. 1, 2 Worldwide prevalence of ADHD has been reported to be 4%-7% in children. 3 ADHD is most frequent among school-age children and its frequency decreases in further ages. 4, 5 Furthermore, most of the recent studies assume that ADHD is a lifelong disorder. 3, [6] [7] [8] [9] [10] ADHD is more common in boys as compared to girls. The boy to girl ratio varies from 3:1 to 10:1 depending on the study design; for instance, being a community or a clinical sample.
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Other psychiatric disorders and social problems are likely to accompany a substantial proportion of children admitted to a clinic with a diagnosis of ADHD, and this enhances the severity of the clinical picture. 11 The presence of psychiatric comorbidities complicates the diagnosis and treatment procedures, and interferes with the prognostic assumptions of ADHD. Therefore, evaluation and proper diagnosis of comorbid psychiatric disorders are of great importance. 12 Psychiatric disorders that accompany ADHD vary widely among different countries and cultures. 13, 14 There are a limited number of studies that have been performed in Turkey on this issue. A clinical-based study conducted in Turkey evaluated children with ADHD using The Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL) and found that 73.7% of the children had at least one comorbid psychiatric disorder. 15 There are numerous population-and clinical-based studies reporting that more than half of ADHD cases have at least one psychiatric comorbidity and that this rate increases with age. [16] [17] [18] A study conducted in Switzerland reported one comorbidity in 87% of ADHD cases and more than one comorbidity in 67%. 18 A study from Iran detected at least one psychiatric comorbidity in 73% of child and adolescent cases of ADHD. 19 It has also been reported that the clinical group (cases assessed in psychiatric outpatient clinics) has more comorbid psychiatric disorders compared to the general population. 20 Oppositional defiant disorder is characterized by a pattern of hostile, negativistic, defiant, and disobedient attitudes and behaviors, especially toward authority figures, that is associated with less social and academic functioning. 21 Oppositional defiant disorder has been reported to be one of the most frequent comorbidities in ADHD with a rate reported between 20% and 80%. 18, 19, [22] [23] [24] Conduct disorder is also one of the comorbidities of ADHD. 25, 26 Wilson and Marcotte divided ADHD cases aged between 14 and 18 years into two groups as having conduct disorder or not and compared them in terms of school success, self-perception, behavior problems, alcohol and substance abuse, and adaptive behaviors. 27 They reported that cases with conduct disorder displayed significantly lower school success, higher externalizing behaviors and emotional difficulties, and lower adaptive behaviors as compared to cases without conduct disorder. 27 The rate of depression and anxiety disorder concomitant with ADHD has been reported to be 20%-40%. 28 Concurrence of ADHD and bipolar disorder or confusing them with each other is an unclear issue. It has also been reported that some of the children receiving ADHD treatment meet the diagnostic criteria of anxiety disorders. 29 Family studies have reported that ADHD is widespread among children, adolescents, and adults with bipolar disorder. 25, 30, 31 Tics are sudden, repetitive movements, gestures, or phonic productions that typically mimic some aspect of normal behavior. 32 The rate of tic disorder comorbidity has been reported to be between 4% and 18% in patients with ADHD. 29, 33 The disorders of elimination -enuresis and encopresis -represent an inability to achieve or maintain control of bodily functions. 34 Nocturnal enuresis is the intermittent involuntary loss of urine at night, in the absence of physical disease, at an age when a child could reasonably be expected to be dry (chronological age is at least 5 years). [34] [35] [36] It is known that primary nocturnal enuresis is common in patients with ADHD. 37 Although the association between these two conditions has not been clearly defined, they have been considered to share a common genetic mechanism. 38 It has been reported that the frequency of primary nocturnal enuresis in patients with ADHD is 21%-32% and it is 1.8-6 times higher as compared to the general population. 37, 38 In addition, the rate of comorbid diagnoses may vary according to the subtypes of ADHD, age groups, and sex. For instance, it has been reported that conduct disorder and oppositional defiant disorder appear in early childhood in ADHD, whereas depression and anxiety symptoms appear at older ages. 11 In another study, Lahey et al found the frequency of anxiety disorder to be higher in children with the ADHD-inattentive subtype as compared to the children with the ADHD-combined subtype. 39 In the present study, we aimed to determine frequency of psychiatric comorbidities in children and adolescents diagnosed with ADHD and to assess the association between age groups, sex, and ADHD subtype and the distribution of comorbid psychiatric disorders.
Materials and methods
Participants and process
The present study included children aged between 6 and 18 years, who were admitted to the pediatric psychiatry outpatient clinic of our hospital within a 4-month period and were diagnosed with ADHD according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria. All subjects in this study were treatmentnaive. The assessment was done in the first psychiatric admission. The K-SADS-PL was used to assess comorbid psychiatric disorders. Mental retardation was an exclusion criterion in our study. 
Results
The mean age of all participants (n=108; 83 boys, 25 girls) was 10.26±3.3 (range: 6-18) years. Of the children, 64.8% (n=70) were in the 6-11 years age group and 35.2% (n=38) were in 12-18 years age group. Of the children, 86.1% were diagnosed with ADHD-combined type (ADHD-C) and 13.9% were diagnosed with ADHD-predominantly inattentive type (ADHD-PI). None of the children were diagnosed with ADHD-predominantly hyperactive-impulsive type (ADHD-HI). Age and sex distributions with respect to the diagnostic subtypes are summarized in Table 1 . While the distribution of ADHD subtypes did not differ according to age, ADHD-PI type was found to be more common in the girls.
With regard to comorbidities, 104 children (96.3%) had a mental disorder other than ADHD. Of these children, 36 (33.3%) had one, 45 (41.7%) had two, eleven (10.2%) had three, four (3.7%) had four, six (5.6%) had five, and two (1.9%) had six psychiatric comorbidities. The most frequently observed comorbidity was oppositional defiant disorder with a rate of 69.4%. The rates of psychiatric comorbidities are presented in Figure 1 .
Psychiatric comorbidities according to ADHD subtypes are demonstrated in Table 2 . Disruptive behavior disorders were more frequent in children diagnosed with ADHD-C type, whereas anxiety disorders were more frequent in children diagnosed with ADHD-PI type.
In general, anxiety disorder was found to be more common in the girls. It was found that depressive disorders were more frequent in the girls as compared to the boys (Table 3) .
Based on the assumption that the frequency of comorbidities might be different in children (,12 years) and adolescents ($12 years), it was investigated with respect to age. Mood disorder was found in 1.4% of the children and 31.6% of the adolescents. Both depression and bipolar disorder were more frequent in the adolescents as compared to the children. Separation anxiety was significantly more common in the children; on the other hand, obsessive-compulsive disorder and social phobia were more common in the adolescents. Elimination disorder was found to be more frequent in the children as compared to the adolescents (Table 4) .
Discussion
In this study, the rates of psychiatric comorbidities in children and adolescents with ADHD were investigated. It has been reported that ADHD is three to ten times higher in males depending on whether the study is population-based or clinical-based. 1 In the present clinical-based study, the male:female ratio was 3.3:1.0.
In a recent meta-analysis by Willcut, studies on ADHD diagnosed according to DSM-IV were reviewed and it was revealed that ADHD-PI type was the most frequently observed type in the population; however, ADHD-C type was probably referred to the clinical services more frequently. 42 In the present clinical-based study, ADHD-C type (86.1%) was the most common type and 13.9% of the cases were diagnosed with ADHD-PI type; however, none of the cases were diagnosed with ADHD-HI type. Similarly, Byun et al conducted a study using K-SADS-PL and detected ADHD-C type in 66.7%, ADHD-PI type in 21%, ADHD-HI type in 1%, and ADHD not otherwise specified in 11.4% of the patients. 43 Differently, Ghanizadeh reported ADHD-C type in 42.7%, ADHD-PI type in 26.3%, and ADHD-HI type in 31% of 171 children with ADHD. 19 Another clinical-based Abbreviations: ADHD-C, attention deficit/hyperactivity disorder-combined subtype; ADHD-PI, attention deficit/hyperactivity disorder-predominantly inattentive subtype; Na, not applicable, sample size too small to calculate P-value; sD, standard deviation.
study conducted in Turkey reported that the frequency of ADHD-C type was 60.9%, ADHD-PI type was 36.1%, and ADHD-HI type was 3%.
15
In population-based samples, in patients with ADHD diagnosed according to DSM-IV, the male:female ratio was reported to be 2.7:1.0 for ADHD-C type, 5.2:1.0 for ADHD-HI type, and 1.8:1.0 for ADHD-PI type. 42 In the present study, when investigating the frequency of ADHD subtypes according to sex, ADHD-C type was the most frequently encountered subtype both in boys and girls (92.8% and 64%, respectively).
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Psychiatric comorbidity of aDhD ADHD-PI type was significantly more common in the girls than the boys (36% versus 7.2%, P,0.001). Gaub and Carlson investigated differences between sexes and reported a lower level of attention in girls and more frequent aggressive behaviors in boys. 44 Ghanizadeh found no difference between boys and girls in terms of the prevalences of ADHD subtypes. 19 Rates may change depending on whether the study is population-based or clinical-based.
In our study, 104 (96.3%) of 108 patients had at least one psychiatric comorbidity. This ratio was similarly high in Neuropsychiatric Disease and Treatment 2013:9 submit your manuscript | www.dovepress.com
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Yüce et al the results of previous studies conducted using K-SADS-PL (70%-80%); however, in our study the comorbidity rate was unusually higher than those of the studies conducted using different scales. 15, 17, 43, [45] [46] [47] The high percentage of the presence of comorbid disorders can be associated with the study method. In other words, it can be assumed that various psychiatric disorders can be evaluated with K-SADS-PL in more detail. It has been also reported that the clinical group has more comorbidities as compared to the general population. 20 This may result from the fact that patients having more severe symptoms or more functional disorders are admitted to hospitals more frequently. The present study group included the patients admitted to the outpatient polyclinic of a university hospital. Another clinical-based study conducted in Turkey evaluated children with ADHD using K-SADS-PL and found that 73.7% had at least one psychiatric comorbidity. 15 Biederman et al reported two or more comorbidities in 20% of ADHD cases admitted to the clinic. 28 In the present study, of the ADHD cases, 33.37% had one, 41.7% had two, 10.2% had three, 3.7% had four, 5.6% had five, and 1.9% had six psychiatric comorbidities.
Psychiatric comorbidity may worsen the clinical picture in children and adolescents diagnosed with ADHD. A recently published study reports that psychiatric comorbidity increases social impairment among children with ADHD, but did not worsen academic functioning. 48 Likewise, certain comorbidities like oppositional defiant disorder may be particularly problematic for peer functioning, whereas mood/ anxiety symptoms may be less impairing. 49 Withdrawn was reported to be the most common cause of social problems in ADHD-PI type, whereas it was social exclusion in ADHD-C type. 50 In the present study, oppositional defiant disorder was significantly more common in ADHD-C type, whereas anxiety disorders were encountered more frequently in ADHD-PI type. However, another study reported that the frequency of comorbidity showed no difference between ADHD subtypes. 19 In this study, oppositional defiant disorder was observed to be the most frequent comorbidity in ADHD with a rate of 69.4%. The comorbidity of oppositional defiant disorder in ADHD has been found to be a risk factor for accompaniment of other disorders, predominantly anxiety symptoms. 23 Important family, social, and school-related problems are observed in ADHD cases accompanied by oppositional defiant disorder. These children are more punished and exposed to negative stimulus. The reverse situation is also considered; oppositional defiant disorder more frequently accompanies ADHD in cases having negative family functions. 51 Harada et al reported higher frequency of school refusal and friendship problems when ADHD was accompanied by oppositional defiant disorder. 52 It has been reported that the presence of conduct disorders in ADHD is associated with more serious symptoms and that the risk for antisocial personality disorder and substance abuse and addiction is increased in these cases. 53 In the present study, the rate of conduct disorder was found to be low at 5.6%. Ghanizadeh reported this rate to be 9.9%. 19 It has been reported that conduct disorder is more frequently accompanied in those with oppositional defiant disorder symptoms. 54 The presence of conduct disorder in ADHD is the most important indicator for the severity of the clinical picture and the rate of hospitalization is greater in this group. 26 In the present study, the frequency of conduct disorder was 4% in the girls and 6% in the boys; however, the difference was not significant (Fisher's exact test P=1.000).
We found that depression and anxiety disorder accompanied ADHD in 9.3% and 49.0% of the cases, respectively. With regard to sex, both comorbidities were more common in girls. It has been reported that conduct disorder and oppositional defiant disorder appear in early childhood in ADHD, whereas depression and anxiety symptoms appear at older ages. 11 In the present study, with regard to the age groups, the rate of depression was significantly higher in the adolescents as compared to the children (23.7% versus 1.4%, Fisher's exact test: P,0.001). Anxiety disorder was present in 60.5% of the adolescents and in 42.9% of the children; however, the difference was not significant (χ 2 =2.41, standard deviation =1, P=0.121). With respect to the subtypes of ADHD, the frequency of anxiety disorder was higher in ADHD-PI type as compared to ADHD-C type (73% versus 45.2%, P=0.043). Lahey et al found the frequency of anxiety disorder to be higher in children with attention disorder without hyperactivity as compared to the children with ADHD. 39 The results of the present study are in accordance with their findings.
Symptoms such as sleep disorders, concentration difficulty, and irritability observed in depression and symptoms such as sustained anxiety and failure of concentration observed in anxiety disorders may be confused with ADHD and may sometimes be misdiagnosed. [55] [56] [57] Where the depression or anxiety symptoms accompany ADHD, both domains of psychopathology makes the diagnostic procedure complicated and ADHD symptoms may be more severe. 58, 59 It is debatable how treatment should be planned when these disorders accompany ADHD. In general, the predominant disorder is to be treated as a priority. 58 Some psychiatric symptoms observed in family 
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Psychiatric comorbidity of aDhD members may inform opinions about additional diagnoses to the cases. 60 While it has been reported that ADHD and mood disorders are observed together in 20%-30% of cases, it remains controversial whether mood disorders develop secondary to longterm ADHD symptoms or if they appear independent from ADHD symptoms. 55 Recent family, genetic, and long-term follow-up studies have demonstrated that ADHD and major depressive disorder share common familial risk and appear independent from each other. 55, 61 Compared to high rates (over 30%) in Western countries, the rate of comorbid mood disorder was found to be lower in cases with ADHD in the present study (12%). 3, 12, 47 This finding could be associated with the assumptions that parents in our clinical sample may attend to their children's extraversive symptoms (eg, inattention, hyperactivity, aggression, and impulsive behavior) rather than their emotional distress. Thus, parents might have reported emotional symptoms of their children to a lesser extent. The children being reluctant to express negative emotions could also be another reason. In brief, low frequency of mood disorders may be a consequence of cultural differences.
According to our results, the most common anxiety disorder was generalized anxiety disorder followed in descending order by separation anxiety disorder, social phobia, panic disorder, obsessive-compulsive disorder, and post-traumatic stress disorder. With respect to the age group, the frequency of separation anxiety disorder was higher in the children than that in the adolescents (25.7% versus 7.9%, P=0.025). However, the frequencies of social phobia and obsessive-compulsive disorder were higher in the adolescents than in the children (34.2% versus 10.0%, P=0.002 for social phobia; 13.2% versus 1.4%, P=0.011 for obsessive-compulsive disorder). Ghanizadeh found the rates of separation anxiety disorder and obsessive-compulsive disorder to be 19.8% and 7.6%, respectively, and reported no difference between sexes. 19 Geller et al reported that obsessive-compulsive disorder frequently accompanied ADHD, and in the case of concurrence of both conditions, academic and social skills were affected more, and became more resistant to therapy. 62 In this study, in terms of the subtypes of ADHD, the frequency of social phobia was higher in ADHD-PI type; it was present in 60% of the cases diagnosed with ADHD-PI type and in 11.8% of the cases diagnosed with ADHD-C type (P,0.001). Of the patients with anxiety disorder, 47.2% had one, 30.2% had two, 20.7% had three, and 1.9% had four anxiety disorders. The rate of anxiety disorder was similar as compared to that found in previous studies. Since more than 52% of the patients with ADHD have more than two anxiety disorders, the clinician should carefully examine the anxiety symptoms of patients with ADHD.
On the other hand, ADHD was accompanied by bipolar disorder in three cases. All three cases were male adolescents and diagnosed with ADHD-C type. Biederman et al compared 140 children and adolescents with ADHD to 120 healthy children and adolescent controls aged between 6 and 17 years during a 4-year follow-up study. 63 They reported the rate of bipolar disorder to be 22% in children and 28% in adolescents with ADHD. 63 In the study by Faraone et al investigating ADHD in childhood-onset mania, 68 manic children and 42 manic adolescents were compared with peers with other mental disorders and with healthy controls. 64 They found the rate of ADHD to be 93% in manic children, 88% in adolescents with childhood-onset mania, and 59% in adolescents with adolescent-onset mania. 64 They suggested that ADHD and bipolar disorder comorbidity did not result from overlapping symptoms. 64 In our sample, 14.8% of the cases had tic disorder. With regard to sex, all of the patients diagnosed with tic disorder were male. Evidence concerning the influence of an accompanying tic disorder on the course of ADHD is not as certain the evidence for the accompaniment of conduct disorders; however, it has been reported that the majority of cases with tic disorder accompanying ADHD develop obsessivecompulsive symptoms in the adolescent period. 33 In addition, ADHD was accompanied by elimination disorders in 27.8% of the cases. It was more frequent in children than in adolescents (37.1% versus 10.5%, P=0.003).
In conclusion, the present study found a high rate of comorbidity (96.3%) in cases with ADHD. The most common comorbidities were determined to be oppositional defiant disorder and anxiety disorders. Elimination disorders, tic disorders, and mood disorders also accompanied ADHD. Depressive disorders and anxiety disorders were more frequent in girls than in boys. Disruptive behavior disorder and oppositional defiant disorder were more common in ADHD-C type, whereas anxiety disorders and social phobia were more common in ADHD-PI type. Mood disorders, depression, social phobia, and obsessive-compulsive disorder accompanying ADHD were observed more frequently in the adolescents and separation anxiety disorders and elimination disorder accompanying ADHD were observed more frequently in the children.
Limited sample size, and not evaluating other variables including socioeconomic status and good parental care in shared families are some limitations of the present study. According to our results, when a diagnostic tool was used to assess the presence of comorbid psychiatric disorders in children and adolescents diagnosed with ADHD, almost all cases had at least one comorbid diagnosis. Therefore, especially in the clinical sample, ADHD cases should not be solely interpreted with ADHD symptom domains, instead they should be investigated properly in terms of accompanying psychiatric disorders.
